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(BJ)J£ 1456^ 



1. -###->h&#— W'VMjyZ&M-p-^tW^&tfl&itmm-tf! 



10. *bf»J**.l^*, at— #fefe«T#*: 

11. *UPJ**.lO'^*, St— #&te#T** 

12. ^MlD^, St— jJrfetei»T*r* 

13. 12 #2T>£r, $r^it^^7^^^M.i^^m^ 
tTtt-ftlH-filAT #jL£i£jk^&>fl^, * tHtl«JAT *-f**-f *SU*Jfc 

14. *l#J** 12 #>5r&, * ^ik£%^^£j&Lm%±ft'Mt J f^ 



15. 12 #3"*, *+*«**filWjt^*Ji#SMr-^ 

16. ;M»J-£*.12#35rSSr, i£-#kte#TiM&: 

17. 10 6^*, ii-#&^M.-^^#-it^*Ji^m#--f 
25. 1 kteiti±->NStf RF ^ftitAt'^^^ 



26. 1 *t*^^N-«*rtt^*ai*T^ni, 

27. fc#J*# 1 ^5ti±^^til^iJ-Ji^m^, 

28. 1 #i7>&* &r~$'&tevZTi£m.: 

29. ^il^, St-^fctertT^*: 

30. l tt**, ^^-MUI+**U9--^Hs*«i*.W+ 

31. *t#]** l 

RF ft&gftti 2 i^^UfrgHtt RF it^%-®t&%t& 3 fc^«5#f 

32. *UfiJ**l^*, i4-#fe^^-^#^«^l^^itit#:^- 

33. 1 6^ it— #&#«T#*: 

£ AUI ^nJi#-^^^^^->i-jit^>fr^:#; 

34. 32 ^^r^, ^t-^fcfc*-^*^#AfcJ*jMu&^ 

9.6ns, mx&%^ttmz±ft7m j ftf)9%L. 

35. *L#J**.ifi4^r*, fe^^«i«^#^^t^^^#^r 



36. 35 ii-#^^T#^: 

>Hfc2fcf£*u§ ^ - i. « -f-^Jt 

37. 1 tHi^, *t£t^ftfl-*#JM*W&4W* 
H, #JL& t#«tt4MHHfci* J.4M^ t RI f t H 1? 

>f* lOBaseT )ffc£4£*U &«4NWW— ^tofc«*L« 

39. 1 £tt«^U§t^*£H-HUL 

40. M)£r£ 1 fefeiiit— >h mFN-HFC -S-ttW 

41. 1 3r&, *tW*M:->Mrfc.HFC HIHMLt«1*.M. 

^H4W&Ufc*.S, 5 - 40MHz 50MHz 1GHz iftf" 

42. ;f5tf']JMU *t«^^*HFC ^ raFN - HFC, 

43. fr*)£:£itf]?r&, ^rtm^A-^n.^m^ifi}^HfA^- 

44. *tW^— ^itaijfcWiS.iJ&tRI^AJ-^ 
i^-^jt^ijjr— WDM ^fLU/J&fcl^-, #JL* t*Ji#3M*» 

mmt^tm * m rf *ist«ft4f ^i^— ^himl— ^ 



46. -^m^H^^^TtmmmtH^ i&mt n&&&: 

48. m^46ttn^ *t#A#*A#^^jaf-ii*»*^*j« 

49. *L#J*j§L 46 6*H& *t*^«+^^-tfMM»-t4L*Jt 

«. 

50. M#]-£-jM6 ^ttWlfAiiit^Jimt^W-^ 

51. *tf»]4ME-46 ttflik *t#^tW^A^^*J^fSMr-5-Bj-/ fc 



52. 4m«-# 51 %^^^^x^^mk±.n^M^^ 

53. fc*»£5i«WJk *ti^->h***^4M^4»W3Bf 

54. ««-£46 St— jjrfcfe: 

55. &#J£-&46 A*H»> *t^^^-^«#-^-^it*_Le 

56. 55 *t#^^^^WX^a:^^r#^ 

57. 55 *t*-tfi*^t-?"4**i»#-^Jfca:«^L 

59. *tf<]*#.46 ttflik ii-#&#il#->h*i:^f*U &$OiM%L 
A— >h AUI i&uJii?— #JMfcifl&##r^fe*M5-->i- 

60. *U«J*^46^«i^ 



61. 46 tiMJk fi**t^^--^#***.W*MM&i|»- 
fc* lOBaseT #JL4£*u 6«*NWW-^A^J|Ufc«*««' 

62. *L#]JMU6#Wik *tt«^-^+^*bfcS— -ML. 

63. 46 tf«J&, *mFN-HFC WJk 

64. 46 >MNJLHFC ^#JLtffilP.& 
4:— *S#Wfcifc*.J&, iit^:^^ 5 - 40MHz 50MHz JL 1GHz #1jr#L 

65. M<\gr$L46tfjm&, *t*UM.1f*lHFC ^raFN - HFC . 

66. &*]JM^46 6^£h *t^^-^^J-^^^t)«l^A^ 

67. &#J^-£ 46 rf&tWIMLJ. 
jVAJ.^—'HME,**' M.'Jt—+ WDM ^flf|/J&& # JL* t#-Mf 
StfrTmWt^Ui * ^ JfcM, RF jfc, ««.^«i^-^|L^- 

68. *l#MMs.46 *t«l**.->NS***.W, 



it m 



(a) fjt&m (b) n^Mztm^&ivGer- 

to-peer) . # f jt&M m*M£M-++*iMi (CO) £ ***** 

ffi>* (EU) 4*#». fl4MtJ.H¥Afl*f , * EU EU 

a. **&mM 

t *4£#J %%Jbj£&.&J$s5&> &f&, (PON) 
MJ&n& (ASN) . 

(downstream) # It&i&it (*) TH^titr^^^^m 

f . EU 54#iUfr«#«.« ^f-tfr^ (ups treara) ##, 

0t^£ & (TDMA) ^/JJ -LA***** ft* 

TDMA, *t^^EU**S-*+*A-Jt#it. ^^C0 4»»BU*blfe/8* 

*j***A4fc« (mac) rtim&tt A^Hf**«^4Mbtt-^s--«it 

(Reservation-like or reservation- 
contention combined) MAC -fefriiC, ^-t CO SJ^Wftfeft^ EU #_h# 
*, EU ^&««Ji#fat#St (Bt«) . 

A, #*t««i»*^^NI*^Tajt«. at-^ifc, hfc 

^^#^##(QPSK)^jL^^(QAM)^, ii^Q^'gjn^^ 



jfc, *«mac„ am, ^^mmme^*-. **MWua#^>NJut 

* t * £ # ft .* * & A*!Hk*, ^ KHUl* tit* 5cl 

ADS; jfc*fi*ife: FTTC) „ ^f-#£#>^«£, 

b. H?AxJ-H?>ft**t ■ 

£*f#fr.WJ*-<h aAN) t, S*Jt3*S4F>ft*«t4:* 

t| MAC #&T#-#-/83,&-f-#«m Aloha , JMpSMi^'] 

^*it««i^it (CSMA/CD), *,4*Wf. fcflJ$4.*t*+*4M*tt». 
>&/fl|Lrj£# LAN CSMA/CD #45UKr#i^. 

^.-f CSMA/CD tHSU #^EU ^^-(^^S'D^^ik^, ^til— 
-^1$'J^(J^^)^jL, #Ji*h# (back off) 

^#Jfc^*#^##iib^ LAN . EU &£j&Lmt &fe^T 

&&JU£(512 10Mbps # 51. 2ns) 4^«^Btf«J. i£# 
EU ##*Sr. 

-^t*-fe*J«^t^-t-^®^ MAC (contention- 
based)^ CSMA/CD ^Jk4hfi#T*^T«-¥-, 4fU£i&, *"?mftlt4kiti#s 

X#^^#,*^#^^ii^f - LAN 4L^K 

£ — ^iE.3ftit«4ft-(P0N)4l3t^jfc,*fS*lf^(HFC) + 

«tM^-L^iL^ gJA, £t*4£*JW*-tjL4£&fe CSMA/CD A® 



*»^10Broad36 «*.Wt(#-*IEEE802. 3). -MJ6"&*i4UlE^* 

*£L'pi£j*t j§ lan VLZ&m -f t 

*au$&-H&«rtt mac iHsu*£&*fc. 

CO . #- IN ^^u^t#*it^t4#JL#^^Jk^Ht 
(TIS) TfrASLMM^ EU . * IN TIS , jtet$-*y$fW (loop 

back)^gi^-EU ^i^t-f^t^-^ 

5&g$"£Mi(CA , Collision Aviodance) CSMA ^fJUfcki-f- CO 

® 3(a)^^^^->hit-#^^^^#g, 3(b)£.# 
@ 4(a)£— >Hfc&B, ^ffl 3(a)^«t^ii-ff 

@ 5(a)^^J^^'MT^M^^^^--^^^-^®, ® 

5 (b) I^iif ^Hf ^TM8M^*^-t»^a, ifi?® 5(c) 



9 6 JL#ife«:«-f jBLX^%^^-*«-^*afc3r^H. 
g8(a)M-^#;^^|^, 8(b) 8(c) 

Q 12 (a)«ifc#-^^^it*Mr.& <tfN)J8#tW1Mtf* 

rf&©12(b)*l^«-^ik^^^^^. 
® 13(a)JL^*HFC W &t ^afeariC., ft® 13(b)^ 

® 14 (a)#s&f*JJ PON WiMtt— >h^jHS&W^«t^— ^^^-iC, ^ 
© 14(b) Mltn «>HMUM* VAJL 

@ 15(a)A^*mia;kW lOBaseT Jb® 15(b)^->HM« 

i. 

® 1 A*4t*««»#*«-^****. (CO) A** (HE , 

headend) 10 &&M.£^3&&ffStfi& (IN) 15. 

tt^TiCWI*-, i>IN15i4-#^-^#^^r (EU)20W**. * IN 15 
# T ^ IEEE802. 3 m% (VA&m — ^ IN H IN /igJ-#^Li£# 

eu ^i^&Mfo4c%Y&m£.ftm&&>hT 51. 2^ s , ii^^-f #«r— 

10Mbps) dMM*J8— ^T^#^#-4&M^^-5T^#^#- 

CO/HE IN <M£ IN EU 4Lf5J#4fe###s £ PON ^VA&Jt^ 



23, ^HFC««-f i Tia«*M|22 > £ ASN t^UL^HW 21 , 

5, 528, 582 ^a^NtW 08/526, 736 - «4N$*#X-f ibff^jfL 
=f - t%4M^'«^^.4L^A^/S*fc*0iiFN-HFC) ft*. ^mFn-HFC 
W»-t. **TV**4FS-f CO/HE, *mFN^S-f*IN, fl&*IN(*mFN) 

#S 12(a)). 

*IN 15. i£EU 20, «JL*IN15 EU20 21 - 24 . 

*IN 15#^ CO/HE 10^r#Jlt^T#^^g£^^>hEU20. * IN 15 
5£te/8#£#T#*fe-tf MAC tt*Mfc+Oi£fri&fl*ttJM*EU 20 W*-t 
n^tf, ##^*ML$. CO/HE 10. 

^ — ^ B ^ CO/HE dHL jtj»4- 14 > **»->M^«.« i« 

* 14 TH^illHftif t^ttUlo 18. 19, «A| 
>Hii±^fi&»25 - 28 J%& IN 15 ^#^^ge^a 1 - 4 . ^Artist 

t, — trifit RJ45 £^»(TP) J? — ^ PC i£#„ 
iJL^ 14 ft^^J^<fSijit*^«Hfc^***^Afe#*^#>^ Afc 
t^^^^(MAC>g)#^nJCia^^gC^a 1 - 4. dMUfrftAfe*. 

•*»Sl0pF, — >h^fc^aii#J.— >hJ|L^^^EU20 6tIN. 3L» 
^ 14 ^ilii^ IN $L&m%$,v%&_m% EU 20 ^^Jbt, #ijtff 
iCiUJ-^^g&i^a 1-4. gjjlh, CO/HE 10 Jtlf ft /" 

#^-^EU 20 £JL IN 15 JWit4t4Htfl*#ii*Tfitt#Afc/-#J.* 

EU„ • 



^*Mi^a^A*i'&*iP^*ftAfe, 14 *^r&^#it^4& 

#ftJ^& (built-in). *»**A^Ht3fe«, *T*ff-^«*t., 

IN 15 ^^^SMW^B-^iMftcr. tf^_bf«fc»*, «l 

»m&m£M^ in 15 ^^if^^^-e^o^jiMjkM 

**** IN ttJMWfcfr&rttf *78. 

CO/HE ^ IN 15 ^i^^it^m^^m^t^-Ty^Ai^^ 

#Bt^X (TDD) ^AX#*«:£**lfcj&fc. ^T#^^_h#» 
T4fA#*ft-f ^Us^st (#]*>5£-f RF #it) . 
2. IN ^^r^^»^-^ 

® 2 (a) JL^— 'H&'^ML'Htt IN 4§:+ IN 15 

iftit#&*Jt^Ji#2fcit#jt^-*4il*.JJ^^ EU 20 *iWH-MrSfcJk 
^. EU ^Hfri* IN tfiJHt ^-i&ii*lJLg 38 39 . £ IN 15 

#i£Xff>£4t-f#i£x CO/HE 10 Bf, 'SiZtfLft-- ^T^#-7G(loop back 
unit) 30 &£(tap off) #-_Mf ^t^-^^-f ^^#ifi±(^-f-) *fe:£>ft^ 
^it^ffl T#*fi£ (loop) . 

W&^-tL 30 33 , #-f;ftlfe#EU 20 %ftft¥j*ffrjLtr£M 

^■##*&^#«rJ.^5ial«(BPF)34. BPF34#^A^^t-fiHJ.^ 

$ 35 fr&frteMu 36 , ^-fn— ^x^«#*-fr-f-JL^^T^*^^ 

BPF42 ^-jy^f^^it. ^BtJ&iiit*^* 37 

^ EU ^#J.ii#-^ A H (tap) 41 , jWHJ^tfSt^i** 
EU 20 ^^fcrt^Li^ EU 20 tf-MfSfctfte*. £ EU 20 

^#^(^)>ft^fitJi#iit$>j^»^^^#^#ii^f^ 

>Mt4MaF*l, *J&#4L£jSL£. «*J#Ut3Wfc #JL EU 20 4f jL 
(back-off period) ^J&^«f^. ^ EU 20 aE^Tlt/fl 



ft*&ft^ttfe^lL+&&tG&^^ffiM£3itfl&.&. £ IN 15 ft 
#J#T, INfi^JlL^-JfcBft, ^^N^*^-^P^(tb^p CO/HE), 
^ CSMA/CD tfriSL ^J?1#^L 31 ft f-#-bfra*#iLiU. CO/HE 

10, #&>&#«L 32 #m CO/HE 10«*:T#3ft&*. 

Wffcfr EU #4HfrJ$*;N*J.*>MiMvM^ EU 
#»T*m RF # it, 2 (b) S 2 (b) t^*-f-«H^Mi^ie#jL# 
t-t#MM<5L#t^#^ CSMA/CD ^f"ffi*Ji#aiE,#«|-. gjjfc, 

8 3(a) ^^^^^^^^^^^.^^^^^^T.*-t^ 
H"f iM^f&4t^(TlS)^£lN15/^„ £tjijf-EU20 

**#*iW:iW*A» 41 *4HNMjifcaix* 38 *bft in 15 . te&B 33 4* 

*fe**P£4Ufc£-Jfcfc* (TM) 16 #:*Iill^t-T. TM 16 /)H&K>I3I 33 %t®\ (#) 

(TIS). TIST«*UtRF4Hl. TISflMJ-, il*bfe^l£37. &*.*7(K 
«^SLi|&38*^J.*EU 20 . 

IN 15 iiit@ 3(b)^^(i^)*fe^f4HfitT#^(^-)TIS Jit^ 
^Ji^m^txlJi^iitsik^^. ffl 3(b) +¥!^%K&M$iiG&&&K 

jLWkjHk&jkyriktii: (i)*»*#JLfnMrii:+a*iH»ifc^, 

M TM 16 ^J^^llJi^f^f-f-^JL^/^ T1S ; "(2)dMU*.#—>h EU Ji^ff 
*J TUm^-^t #1 RF if-f fc^#A£->M&%-f- TIS 
>5M&^Mt3i££ (busy) ; « A (3) £ ^ EU ft BtifUaSJi-ffSfc-ft-f- 

^-f-ffc^^Ufe, M TM ^Ji#^it-MfeS«f!|— ^Jt^fi^ RF fe^Nf-)*£. 
-H^fe^ TIS TM 16 tt4LJfUL4t&A£&&f#i&& (Kpi4 

^-EU^Tis^#MNfe^B3 4(b)^-fT. 

K 4(a) 3(a) IN ^fM^^-^^S.^SlO , IN 15 

&»%^V,jUk.mt3t. >jt S15 , in 15 *£T&Xft}te£&i$;'j&&&&m. 

^^-it^tilSI*), IN 15 S20 #T1S 0 . ^^fsii^^ffil, 



IN 15 S25 RF *L^&&M.3t-^ftZ.m4M-. >^ RF %^*&i± 
imS-Mfc, IN & S30 # TIS MJML >^ RF &-f- fet*#^«{jSu 

a 4 (b) 3 (a) # $M 1 tf— * EU H##ifc&#2fc&B. * EU 

#J&# IN ftfdLtb TIS il— .i&^B 4 (a) f>«4Hf-, J^fCSMA/CD 

& EU EU 20 £ S40 ^NfefcJMpft* &#-bff«LBt«Jfe'9r TIS . 
£S45, EU 20 TIS # 0 , ^ itflL ^TIS^O, J3']EU20£S50 

*»*.TIS*M&, fl'jEU 20 £S55 4ftfr(j£j!#4fr). *»*TIS 
£EU 20e*«^-ft*JW'fe^S60ifjL#^. 

& t— * EU tt-fTf-jK-f iS&* «4T EU #rt#-T^t 

rf -#rarabk*-£* eu re*a->w*» 

-f-^S^^^^Ji^t^f-f-^^, IN 15 EU 20 flpJMi] 

^Ma2(a)4S 3(a)^^7t#„ B 5 (a) #s£— #4fr fl^4*& ® 

@ 5 (a) -5 (c) t*M*i£tt, ^ EU 20 ^T##**.#^-JL (*) -Mf St, 
-frit*tT4fafc^4^»n^i& 2 ffl Bt (#£>XT#-fc) , i£ EU #£Xi&fc#:Mr 
^iUiiiLil**«i-t#3fc. «Jfc*b*#jt— Ji-^f A# & * 

in 15 MMtMr^^^-^^t^t^^m^^t^rn 

*.*«**MS**Jt, EU 
(Sp RF #it) ft, &£Mf4Hf Afe**^f— ^-f ■» IN -^i:^ EU ^.fg]^ 



(pad) (ffl>Jfc#a£) . i&i&M n IN 3£&&}&*t EU ftJ&iiMf 

Afc&aftitft IN 15 >h EU 20 Bfr, 4s£i£*bft EU #«H^^fil^Jfc 

£ti , EU 2fo^4Nfr*tfH3:4\ £t., , 6#j|L*4btt*a#^Nft*. 
3l#&..£ti, EU 20^!]^ IN lSi^lHj^^^Jtjh, #JL, 

JH#jhjLi&*jt#iN&^»«L#. *t'», in 15 *&*;|y*/Bj* 

EU 20 2 tfj$Lteffrm£.#j T1S . £ tn , EU 20 2 *MUSU&#U&. IN 15 £ t- 

fi5(a)t. AT At A EU 20 #«ilfe 5-->M8/Mt- 

Ifrtf (If it£ M -S ^J^^jtiiLI*] Bt ft ft ffi. # T i5 
IEEE802. 3 At - 9. 6ns . 

*«T^tfr^T^***-*: (1) d^i* EU 
ift^Jfcih^fei*^4u&^— ^BtfHj|!trt^#«r; ^(2)^ IN J%&& EU 
^ft<Htf*^^^&i&^&lW^ (interpakcet guard) Bfrfl (9. 6jis) . it 
IEEE 802. 3 #$L(i£& EU _h)^ULtfEU £#i£6^f &-& 

9. 6ns 4U&^i##*fr. Ppft#>fc£# BtfaJ^, IN 

^i£<ft EU #-fr'fe^#*fr4Lir*«l*! TIS . £ EU £#igjgmjErtJfcjH:# 
IN 15 #ft.«**4M?-f-««.-^ TIS #^4HtiiJi 
T#^'&^I^Ji#^>ffi£^^,„ ^ TIS ^^*>HI^-frAfe3fc 
RF ^m. IN -I^Ai**IHriiJi&^5ft<rJk^'&#iL^ 

£@ 5 (b) #p 5 (c) ft Wt^HkWT, EU Jfli£#— + TIS 

ikfo&£, il>h tis iL£— ^Jttt^&fe*AA— * rf ^hs^-jul^ 



• (l) m ^^Ut^^iM^J^mt-^X^TlS ¥i3tj^ i£EU*E 

TiLiii*^^^:-^^^— ^ tis m£#i&&. in ^^jfcja:^^.^ 

/* TIS . £ EU #fJ^^JL^Ak,AhBt'&^^4^ TIS #*Hfrft*Nfc#. 
IN tt&Afl«ft#SMUt— ^ TIS #£#4HmTtf*ftfc>»#*H*it£ 

(2) £ EU #5»)i4^^jE^^^N-^^#^##^Ji#>^4^il 
-t**#» TIS . iS IN a^Tfrafc^4-»ittJi^*Jf:® TIS . it EU 

(3) EU «J§ (2) t*H«^r*iNft««-'e^J(fcJU:. TIS fc^-fe^. 
^4ft»#«r4ltr«AT 8t*J#jL#-^TlS , ^tAT = &ilifc*Jfc4r& 

^fSJ® 5(b) t^^, EU 20 2 ^.t)#jULiliTIS; ifij EU 20. 
&. utm &itzt%:m3\r& tc+9. 6^is ^JLilUfcih. EU 20 2 £ te#jL#%^L 
tc=t 5 +AT„ EU 20,^ts#JiJilg/^iL^>fcit^^^#^ 

(4) EU«*-e*4Jfc±t, -fcj&UUSfcTIS. **fE\J tii#a@.Xipti4bXW 

#4fe#***»J-«. it EU #£«M^t4*fMte.ir 2As Bfr*Hfjt TIS 
Sit, *4t^&*A+TIS 4F^«**&«&-JfeiL ^QS(c) 0T^, EU 20, 

& t. ^jLi&nkAt, £ t2 tis , t2-t. = ^.mt^mt^^^ 

Btf«] (As) . ts^jjUaUUfc, ts-ti = &im.&mt&&tfjm*\ (As) . 

£t., EU 20 2 #_iU£i£TIS, EU 20,^SP]rfj>ftil^:^I#^9.6jas^. 

^^&&i££:&iih 4Lt'», EU20, iL^i TIS , & t t'- =tn+9. 6[is+As . 
t"n , EU20,£i£«&, *tt". -t'. +As„ EU20i 
&t t. - ts=2As . 

£ (3) ^ (4) JMkftljNMM* EU ££^#4MMfrjt^ir## 



£^*Ht4H«T, &>Mt^ (*k.JbL+TIS a^i* bH». 

^^j^^ifcjuiBt, eu &"mmftfc&%%> tis , 

£#LTj£-ttf CSMA/CD-. I'U^^TlUaWl 

MWfrt^WT, i^Eu aT«.«^^^jfcJbtw«A** 

nmt$L ^8 6 CO/HE 10 T££3y&TmM£&fe 6K 61a, 

60 . IN 15 «T«.>8T#Sfc4rit»- 

4rf JfcflW ^#^^^4^4- 59 . eu 20 Wz&n- RF -ft 

CSMA/CD i*i*t W*03T#^#J^ 62 «bfe*Jfc 

Ji#flMfr. &#fe63iM4&*^65*Mi. IN . EU A 

CO/HE Tft*-**^- 

CO/HE ^**Bj-«.«rt4t**T^ft#Afc, 

Sfcfc*. * RF <fri££#Bt, * EU U)#W£fl — RF ^Tift, 

^#iMM£JlJ-i^ti££$; #(2)*&*JJ5-->Kfc.4fSt. RF #il#ii.i±J& 

£S100, EU 20^illjB.'JrTIS. 4-S105, EU20^^TIS>ff^A 

**i*fM-#*£«, *JEU 20£S110#ft-. 

TIS \t^^h^ S115 #ife^Mti£ 1 ^ft&£M&^t 



^EU 20^^fil2, JW'fe*S120j£'?r^lt2^TIS. £S125, i£ 
TlS^g^t^l^. %±m, JS'jEU20iti±^fil2#^-. dWMS*£ 

JUU&ft EU 20 SI 05 4u&**fi&*^J». 

^#St 1 ^h##^^^Ai5#:^tit 2 . dWMm 2 jt* EU 2 0 

& S135 #jL#%ifi7#J.>ffi£ 2 . EU 20 S120 ^J&^tiit 2 

#TIS„ £S140, EU 20 4fjh#«T#^iil^, #JLil 

® si oo i -ttfJM". 

CO/HE * IN aT#-«.«-fT4-ft%J.* EU , vZ&.frm-7ttf! EU #>^l- 
!S#*4ltr(^ CSMA/CA ^SOiM^fttfttM CSMA/CD -j*i*0 , ^T-t 

friU&--*JHt*J**4% *#4-^*Jfc*bWUb4t^A. IN 15 Bfi^ 

&®mt j f&&TiT mt 4-ftiUiii.-^#^Tis , 

A EU EU ^^(W)«H|T, AAA* 

eu ^M^iLPpi^irr^SBt*^*^*^^*^*^^.*^^ 
#WI1sriaft#**.i*»iH-, eu 

4H«Uk, -^#W#^^-m^-##-^#* (CSMA/CD ^ CSMA/CA) 

-&^f#2MJ^&&. «*r, a 

Ji^^Ji#jl^ib&^4«ft&f-^#^#-^^-& (CSMA/CD & 
CSMA/CA) T£ftf'--#Lft5&tf-mti£, EU ^ IN 15 



H„ i£ IN l^#^^ifciii±T^m^^HtilJLili^i^^„ N x 

EU 20 i££#4fttf#, *J^^#jL#^„ #^EUT 

#^^T-t^Til^^ CO/HE ^EU20#ifc4*Mjft;fciOm^ 

^il^^^iW^^EU^^.P^I^i^CCPE, customer premises 
equipment) t^^C^it^^^*^^ CO/HE T^Jifr^lt^ 

^f4-ftiiit#i> eu mt^tmr^mt^/^$tmt^m\^ 

EU tf##r/#>l£-5(r&. 
3. agfr&fc 

^^^^^-^^^^^^^ EU 

® 8 (a) >H*>fc#i^^/ r -^«>aiL^-f-fe^i£#^ 

(LLC) 1 30 -^T 3 ^Jl^^&^£tf^ $7^g-ff 4^ (PLS) 1 00 & 
^T«^k^^/J$M., «JMT 3 ^^«C^f«Sl^l^#^7G(MAU 110) 
^^Jg^cr^: ^^101, ^#%ifel02, #^J%^vl03 o PLS 100 
i&£b$U£X lOlA^MAU 110-&MU&, ^MAC 
120. -gitii^A 102#^ifc^t#^MAC 120#iH^MAU 110. 

£^&|«#i±^t> MAC 120 A^UfctfJ^ (Carr ier-On) VX^it'^L 
£i£U&>;M#'J). MAC 120 ^CSMA/CD^iiC, Ji*J-#£ LLC 130, #T 
*}-#£PLS 100. 

##r# IS] Bfr, MAU 1 1 0 J^^^itit^J^X 103 ^iH-^t^>t* 
ift&^J PLS 100 , J^^^iMtii£i%. MAUi^^^-^, Wfofr 



9.6ns «fc«»^«-«)4j&,' **A^#5->Mi46*fc4ifc, 

#£-S.*MS:^«frM£j»;fc«. 10Base5 ^ 10Base2 ^ JSj^&Sfe 
ft&gtfp&im&m . lOBaseT £J8 RJ45 Ifc^MfrCTP) «#^^EU^JL 

— *4#,. *#*fc, lOBaseT 10Base2 #i£MAU i^-j^b, 
«— *RJ45*ui££TP, tfBNC&&ft*fc$. 10Base5 &J8i£#— >Hh 
^MAU, *4i±-^##^^a(AUI)J«a^iaiLW^*. *»JL^, 
AUI-t«##alW: 4t«*iit. lOBaseT** 

10Base2 ^T^*^li#«f^Wt^*.(MAU) , ^^rti^W^ AUI 
MP 4* RJ45 «p BNC 44^(J6«0^». 

* lOBaseT PC 
ii#«*^«r(dead)), tfc/^^^&W-N** MAU ^ig.i±^tb^ 

&#$3)l#$<teJM-^& 0 fe/5jMSi*r. lOBaseT MAU jL4&&i± TP 
•Ws-f. ^^3#^i»10Base5iL10Base2 +, # £ j|UL#*t. DC # 
i£ 3 tL^imft&XMt'f DC 2 fc^^#iii±&i6 fc,SL 



£ii£-RF **fc+, 3 *+Jt^*N**«*W*^*: 

(NRZ) JHUifr*' QPSK ^ QAM ft RF 

m^/HWfcX, *4M«3H*Afc#». £#*»mFN - HFC tiftttf, 

^ MAU & 3 fe^Hf ^jL^^n J. RF jftjfc 

^-**t*t(OOK, on-off-keying) flHWJM.. 

/8 mau 3 fe-f-M»#r# Mkts&f . £fo#r4Hr-§- ■ 

£lOBase5#10Base2 t. B**H#W8i&lfc, A^««U4Nft 
£ lOBaseT t> &%gT&3-tfj%>&.K.fa&tZ, 
^ft^W&ifi *ft$r$, lOBaseT ^ 10Base2 t#r£A 
tf, lOBaseT JlfciL^^^#^&#fe^®^Nt*^a. &t^, & 

t . « *. w -^^^Mm^L^^m^ & ^ #._h ^ 

*»ffl8(a)#r*, PLSIOO^ 
-*^tefltt*t##X. JtlMft-dS^MHrX^M AUI i&oJ? MAU 110 
*J*. MAU 4t#-2ti»4W6jU4b«*ll:^ PLS #^h&M§##-£ 

*#iiit*«*x^*#'&|t.«* PLS . £#/8JW*fett*frT, it* 

^^^^^ife^^^ra^X^. MAU (^-f)il#^T#^f4^ 



JJt»#Xj*ft PLS i£ MAC J^U&^ii. Ca r r i er-On # l^jLig PLS 

eu &###r, « pls #>jMM^t& & jM»-t & |aj 

Bt« (9. 6ns) 4^*Hfrf», «ft**«;frj&*ttTff*»Afe. 

-£4T>m&&mm. -^^m^m^jL^^mt, mum mm m 

pls . (t^-tffst^HHt^jh. #ju *»*T«t»it$«# 
J-t#SMTit*Jfc JNg-ftJ&ti MAU #*T#Sfe TIS ifit-jsE#]#r^ 
^#^*^-f-4LiU. PLS . iUflBfrjh MAC ^#4fcJi*fafc#ifr 1 «i 

#PLS-MAC&# 100a - 120a ^ 100b-120b . 100a - 120a 

100b - 120b «*^#M^*.»*tl!^*fc*i*^ 
k&faM&mtfjri&t$k.&Iik^ 101a MAU 110 100b 

^*MfcTfrafc4t*, MAU 1 1 0 #^*c6t«^^#ijt^>t tfMMfrA. 
**. xfr-F-tJfiMHfr, #^^#iti±^t^A%^#^^J.MAU„ 

MAU 1 1 0 *S# (*) T^fStft 4-ftili^^4#«.-^t-f jf tiiLM-** 
^t^xi^^i^T, £ CO/HE *t#tt:^— ^jCLi^^H^,^ 



^JLfrtfj lOBaseT KMMfa (MAU) 1 1 Oa ^ 110b fitefrfe. ^-^^ 110a 

AUI 115 *WUHfr>J*n 112 , AUI 115 .JNJUB-J-** 
RF 

^fctt****- 113 , i^ifc#i?£->M^fi^ 110b ##r^*t 114 
«***.«*.110b«Jt*AUI 117 a 116 JMl«»#j|fcJifra. 

ft*, #^^f-^-^^^f«^WJt^^-^^^„ -gj^gr 
#^J^#aLi.'e«^*M»»«*AJ4- 131 ^#^^A^- 121 . 
*iL— W&m^sm-. %M&-3&14#»*§>MflAU 110a ^ 110b A4Mf-*iHfe 
^J^jBt MAU 110a ^ 110b a^.WtT#^Ji#^##^ 

a 11 JL^&#«*;ft£MAU , £EU ^JL*e*^«.«^'fe*|^H^i 
AUI ft#4frsfc, **J*A)#JLa3*» 

WiM$T*r3k JbffSk K^^t^Htit. MAU 110 iti±(^)T#aSJt#^f 

#itit*«»^** 161 #€WNL.£i3l;kW-£- 160 . MAU 110 ift&&* 

ft ft 162 ^«*H+#ft**hife'»ftft., ##fctt#4M.H*Jt*r*mft- 
ft*iftx%* 163 >H*ifiJf*fltA^iij.iaii.W^- 160 . mau no at 

—^■fe^^H 40^61, s£#*M§-60, J&*tJ# TIS 4K A3 $31 

62. ^^^80^81, )3t;8Ufc*.3&70#»71. ^JfS 141 #Wf4*Btft 

#Ji/3Wifc### IN y^^-^, MAU 110 4Wit(*)^ 

#J#INtf#— ^£#.#3,, MAU 110 #TIS#«-->Mt ^fciilL 
&. JS^.**^iLt. MAU110^Ji^t^##%^-t(^CSMA/CA)^ 



*.fitt(*ja CSMA/CD)i&i±(#) JifrS*.^4^ifc«*->NJfcJhfc, ^i-fiiit 

jfc, ^fl^-Mfc/fl CSMA/CA ^r^Bt, MAU 110 162 

160 *^*^A4t#&BtiL^#alJfc4t^, 
fc#itfr->Nt^B 141 iJ.-e*H4B^*4L MAU 110 J^fr*,#afc 
«^&(^i4iiL5^), *^uai^«^-i60^— &tH*(i) - (4) 
4* CSMA/CA 35"£t, MAU 110 ^#^TIS &3t* RF 

*T»tt*JMir4% #JLiW(#)JWf8W4^it4Nr. ^MAU110#5«J 
^tfiE^it, J?'J^%^H^E 141 «4*:#fcat ft 
TIS, ***S<iNf(l)^jLTIS*l|.jt. *»I^«-«(4)S'feiiit*:«*jb* 

m&, (3) ^ (4) t^f- $t%tt®tt£&gL±$:n, tis #£Mul 

^PLS/MAC^iliA^:#^i^MAU^'-^^, J}i] MAU 
110 T# "^J^^T ^^>&#^^^JU:>ff4-^^^Ji^it^ik^4 0 
^4M»]i&I57#J4,MBfr, ^T«L&^J PLS/MAC gj 
ifc, 110 t#*^tE. JfciWMfHH*. ia*.«-^##*-f#*CSIIA/CD 
^^iLt##M^it^f, JSJN-MAU 110 &n&±kA$ CSMA/CA. 

£ >M^f>jiMtiiBt, mau 1 1 o ^^^^tjt— >MMf>*^ 

MAU 110 160 i? H&fttt&o. 8l*fl-Jr 160 

fc^fcLfc-iptflSJ — CSMA/CD jSjBtMAU 110 iMfiZmfofbifc. U 

■**»4***HtJll S-Tfii4,#it. mau #tevff 4 tt ^J *- 4*4 &ft 
#>*£->Hr$-Jf«i4. 

160 >h AUI i&n 164 , ^MAU^J^l^, iK&vM 

*«^*:*»tb**(A#*tb 162), ****%A#*(M»X161K 



«A«>h4ft**A**(***X 163). iSU.fl-MUI 164 ^ajM-* 
*>M*DC fcMr&/fJtf#:£, ^MAU AUI **UfcJPT*|^DC 
*. iE*RJ45T?**4^JW-, *H*^r*U8-fiaTifc*-i5.X*MAU110 
4§ PC(!5l*W-fr): -^mPC^jMAU 4*_L#2Ut*. -Hj-tfmMAU 110 
3 PC **T*fSt*#, -tffl-Fftfj, PC^-MAU^-%„ 

MAU 110i£^fl,*£t#2£PCxt#, *«f*fl^4rt^*pc« 
J^W- #T TP & PC i^&JL MAU 110 *» 

MAU 110 ^^^jMt^JM^'A, e4f4tt£ttfi*&«Ufr 

^ MAU *»J:-t«lN»«ft. 

*iL«T**sj|-M&flj».Ji. in Tja^«^t^->h*^«-t.^r^ 

^W^ftWa^T-y^ ^-^Pft^A. IN CO/HE JSJ Ah— 

*-"f4t^^iUl--f j4^^^^»^r*^-iTfl-f CO/HE IN ^ IN ^ 

S 12(a)#» 12<b)»M*W raFN-HFC ^afc^t, ^ mFN «^JS)4* 
170 ^***.MF*«* £U 20 . « mFN 

IN . W-tfi^tAft^SLJ. CO/HE CO/HE «T*MUt*/- 

#J.#EU, iki-ffrftCO - FN EU *Jfc&J^»ftttJL^. £ 

EU 20 tfifrfTf ifc£*.X|& 21 22 «Ut*S 70 . 23 
#^t-?-itit'f it^^E 80 J.*** 35 fr$Jfcfo%n 36 , ^n-&Ji4t 
^^t-fii#_L^T^^„ tt*ttj&4&fc4'g 37 , 71 , VAJUSL 

J^B22 fall ^» 30 ^JU* 31 ^ CO/HE 10#^f-f- 

CO/HE 10i!Lij^r-§-. 
£ in *fM4at-**3-*.+. ^#^-_h#^f-f-#id^ CO/HE 10 6trlSJ 
Bt> mFN 110 ^i*tl!*Ji#A^^^-H|5^ #ii$£(*) 
T^f4^mr#'£'ffL £3^£*fe;3riC.t, mFN 110^^-Ji^RF^ 

TISMtfl TIS 41)#iiit(*)T#St#4-»5t«L'6. 
^ W# EU #Jt4fSM*-f fc-f-, mFN 110 i£ CO/HE 10 TTM^-f-^ 

mt^ti^ eu 20 ^t^n^-te^#^t-^^+^^„ *|5^.* 



mFN ^#_h^^--^ig.^ CO/HE 10 tf.J^ gjjfc, 
^il^^t^Hfit^^^T^^ raHN t-fr/fl. 

HFC &mFN-HFCfMT, ifrflfc&^i^** 170 
^^^^Ji^#^^-It^^4-^M IN . -fr® 13(a)^(b) t^T 
vf^, £t*.gl70£4HM5 - 40MHz Ji#^^^S ***J^rsfcflr*, 
#JL&#lHtt 5 - 40MHz j&a^^^a^ 50MHz 5.1GHz l£&ttT*m, 

ffl 1 3 (a) t. * EU 20 (c) aliiaix* 21 . Jtt^ 

24 **^dHir^^*'6*3j2tfilj.^a*A» 80 ^Tpj^ 

si. ^^8i, it^mmm% n &m>\m&n 35 . a*?^*.*. 

*L*UE£ 33 -&X.ftft&ft-$£MM. 5 - 40MHz fi!tt->H&*. %LM% 35 
36 -^##^-^-f-Ji^5.#M.^T#^^ (50MHz - 
lGHzh |-#t|T, *»Bl3(a)J9f*. ijtff -f- #JjF (b) 
31 , ^iiHjt3J(BPF)41 23 (2) ttf 5 - 40MHz *f^(b) 

ft*kTF4T£.3L l-»/T, *»ffll3(b)*hF, *^-5-aUt*S^» 25 #l 

*(a)-(c)£W 13(b) tat-lT*M»St. 4H^a)*(b)^Tfi*#*, ft 

l»/4t4- RF <f ii(^^AL, FDMA) i5U&fci§ IN 

4^ lMUNtiJL£-BfttiJ5JfcMAC*h £W/HEJ§*INttfc*£)4Lfl** 

#--*HH* FDMA, at^^ih(TDMA).4 ( ^^JUi(CDMA)^MAC^, i&^-f 

£ mFN-HFC i£ljr#L HFC t> FN -frj. CO/HE ^nflU^ IN , X-3MN 



^«aT***-f**»^T*«.S(ADS) , FTTC ^tf) £#>frS*3L# w 
l^MM^ CO/HE, i*^*(host digital terminal, HDT) 

ft4**fe£L W &tt4&^M£+ttt^&mW.lU%£& 
#r#^i*. RN it— *4fcJ8jfc#f, TP 

EU *>J RN £iLJ IN . mFN-HFC WiW^^M 

Wtiij. #JL, dMM^M- Ell J? RN (IN)4lRIft.ffl5g^^-ffl^*. *J 

# eu /-# «jLf - tis , m*T-+i^?tttinrto&k tis . « in 
aT^#A»nsiuaLj.*>H&ftj*, ^eu« 

EU -JL^jh^StKp^^. 

(optical splitter)jK,SlL£-JU8 CWIMO ^fL^/J&&il>ft 
>MIS . « tis T«^*4Tfi^^(**^»*^)^a-iW 

-L«ikASt-|fe* RF # fc*/-4M.«Jifr EU . *flt# PON ft 

a 14(a)^(b)&7jt^P0N ^ 14(a) HHL* 15 £i£ 

#-HM5.*f*»--* EU 4*1*-*. ® 14(b) fc^fl* 15a 15b tift- 

ft st-fc, WJi^fajiJt^^its 150 isob ti=Mfcfcfflttti*ife 

*-bjiMMk *fcfe^J-T#^t^o 151 3.£-M^fL£ 150a tfjfc&ML 

j?-^Ji#>^ft^«ji#jll tis . eu 20 T#4*#WMrJimMt 

TIS J^^^^fti&^iajt^ljt^Jt^^. ^J#— Jt^-UfSS.^ 
arte^MM?], dkJt#r#-&#, «EUi£T^*lfcWTlS^i!Ult*5i>frit 
^*^«-->^»Jt*fCS^|L») (ffll4a), T^«^->h^« 
fife-^H^a^^**:*^ TIS 4U5J#5t£. ft#^^a^^-fit#^^ 



t^S 15(a)-(b)#pjr, ^A^^i£-r^f-##^^i^^ft-^^ 
X4&ft. $ 15 (a) /^*frteJM£H£.#£-f- TP EU ^J.-^t^ 

*#*»44, *M'&4n&&Mn*k$.&iauL m *>jgi5(b)* 

EU IN (l^*»J.--^iL«#«-* 45 . IN ftfli* «^«^3BLi 

***RJ45 TP JMs-t^W^iW, ^^^^(-^f-Ji#^ - 
Wil#^r^T^JS]^(10Base5^10Base2), it^f, 
it#mtf*f#(^-^ IN EU **->t*sj, 

^-iN-g-^f-co^^-EU^fBj^^^f, #tffi4^rjk^-jB: 

t* CO J?ifr EU 3Lm%Lft^#&. *&«T£->MJfcW*Ji 

«Ji***^-iCt^r4»Si.«J(-*«**# EU $tf CO *^Jfc#Jbfra,Jk£-. 

«*Wt*J CO EU * 

**EU J* (X) *INT#i§-****BU(«*», -HM 

T«^^»li«_L^EU)Jsi*t— ^.JL, EU ^ 
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